Serum catecholamines desensitize beta-adrenergic receptors of cultured C6 glioma cells.
C6 glioma cells grown in medium containing fetal bovine serum have a decreased beta-adrenergic receptor number and beta-receptor-stimulated cyclic AMP accumulation as compared to cells grown in a serum-free, defined medium. The decreased number of receptors and decreased cAMP accumulation are attributable to a suppression of receptor binding and response by serum as opposed to increases produced by growth in the defined medium. Serum, when added to cells grown in the absence of serum, stimulated cellular cyclic AMP levels to 2-3 times basal levels. This direct stimulatory effect was blocked by incubation of the cells with the beta-adrenergic antagonist propranolol and was partially reversed by dialysis of the serum. In contrast, addition of serum to cells that have been grown with serum fails to stimulate cyclic AMP accumulation. The decrease in receptors following growth in serum can be mimicked by growing cells in serum-free medium in the presence of beta-adrenergic agonists such as isoproterenol or norepinephrine. Radioenzymatic assays indicate that fetal bovine serum contains approximately 0.3 nM norepinephrine and lower concentrations of epinephrine. It thus appears that growth of C6 cells in serum-containing media desensitizes the beta-adrenergic receptor/cyclic AMP system of these cells. This desensitized state appears to result primarily from the action of catecholamines present in serum. These data indicate that retained catecholamines are one component in serum that can modify expression of beta-adrenergic receptors and hormonal response of cultured glioma cells.